Abstract. Nab-paclitaxel is a recently emerged chemotherapy drug, which is widely used for the treatment of multiple types of cancer. The prospects of this novel drug are very bright as a result of its higher efficacy and lower toxicity compared with paclitaxel. Hence, the side effect, even if rare, require attention in clinical practice. The present study described an unusual case of nab-paclitaxel-associated paralytic ileus. To the best of our knowledge, this is the first report to demonstrate that nab-paclitaxel may lead to acute intestinal obstruction. Since nab-paclitaxel will be used more frequently, this unusual side effect might be encountered by a clinical oncologist and must be treated correctly. This is the first reported case, to the best of our knowledge, of paralytic ileus caused by nab-paclitaxel, which will be widely used as a novel anticancer drug.
Introduction
Nab-paclitaxel is a newly developed chemotherapy drug, which is albumin-bound paclitaxel nanoparticles (1) . Compared with ordinary paclitaxel, nab-paclitaxel is highly soluble and can easily reach potential target tumor tissue through the bloodstream, exerting its broad-spectrum antitumor activity (2) . It is now commonly used in breast cancer, pancreatic cancer, lung cancer and gastric cancer (3) (4) (5) (6) . In clinical practice, the infusion time for nab-paclitaxel is shorter and the incidence of allergic reactions is notably lower compared with ordinary paclitaxel, which significantly potentiates its clinical efficacy (7) . However, the safety of this agent remains to be fully understood, and the side effects have rarely been reported. Although there several previous studies focussing on the side effect of this novel drug, and the majority of the mentioned side effects were edema, heart failure, asthenia, neutropenia and neuropathy (8) (9) (10) (11) (12) , another previous study reported a rare case of capillary leak syndrome and pulmonary hypertension following treatment with nab-paclitaxel (13) . However, in consideration of the limited clinical administration and short practice time, certain rare side effects must exist, which may not have been revealed in clinical trails. The present study reported an unusual case of nab-paclitaxel-associated paralytic ileus. Although this case accepted gemcitabine and nab-paclitaxel at the same time, considering well-demonstrated side effects of gemcitabine (14) , the present study deduced that the rare paralytic ileus was associated with nab-paclitaxel. This case was accurately diagnosed and recovered well following the effective treatments. The present case provided additional evidence for the probable adverse effect of this novel drug, which may further guide our clinical practice.
Case report
A 65-year-old male with pancreatic cancer was admitted to the Department of Medical Oncology, Changzheng Hospital (Shanghai, China). He was diagnosed with pancreatic adenocarcinoma and had undergone a radical surgery 17 months previously ( Fig. 1) . However, the patient suffered from tumor recurrence and metastasis, according to a recent computed tomography (CT) examination, which revealed tumor recurrence, and metastasis to the spleen and retroperitoneal lymph node. According to the latest research (4), the present case study selected nab-paclitaxel plus gemcitabine as the first-line chemotherapy (nab-paclitaxel, 130 mg/m 2 intravenous infusion days 1 and 8 and gemcitabine 1,000 mg/m 2 intravenous infusion days 1 and 8, every 3 weeks).
After 3 days of the second cycle of chemotherapy (November 24 th 2014), the patient complained of sudden and sustained abdominal pain with bloating and reduced anal exhaust. Physical examinations revealed abdominal distension, cullen and lower abdominal tenderness, weak bowel sounds (0-1 beat/min) and positive shifting dullness. Laboratory examinations reported negative blood and urine amylase. Furthermore, abdominal X-ray examination reported intestinal dilatation of product gas and fluid (Fig. 2) . Accordingly, the patient was diagnosed with acute intestinal obstruction. The abdominal CT revealed no indications of other acute abdominal diseases, including visceral perforation, rupture or purulent infection, no significant expansion of tumor size or location, or intestinal tumor metastasis. Serum tumor markers declined and a serum potassium was normal. Therefore, the present study hypothesized that the patient may be a rare case of nab-paclitaxel-associated paralytic ileus rather than mechanical resistance, blood flow obstruction or hypokalemia-associated paralytic ileus. Methycobal was futher added to antagonize potential nervous system toxicity caused by nab-paclitaxel. Following active enema treatment, the patient passed a little yellow watery stool on November 29th and defecated with abundant amounts daily from then on. Bloating and abdominal pain were relieved overtly. Flatus also recovered and bowel sounds returned to 3 times/min. Another abdominal X-ray examination revealed that the intestinal intraluminal stool shadow disappeared and only a shadow of a small quantity of gas existed in the colon (Fig. 3) . Clinical outcomes further supported the diagnosis of paralytic ileus and the patient was discharged 3 days later. Unfortunately, this patient succumbed to mortality, unrelated to the cancer, a week following discharge without any anticancer therapy. Until mortality, his stool remained normal and no more bowl obstruction occurred.
Discussion
Nab-paclitaxel is an albumin-bound paclitaxel nanoparticle, and it is highly soluble and can easily reach potential tumor tissues through the bloodstream to serve its broad-spectrum antitumor activity. The drug contains no toxic solvents, including polyoxyethylene castor oil or ethanol, which may shorten the elapse of intravenous infusion and reduce the incidence of allergic reactions (2).
Currently, the major reported adverse effects of nab-paclitaxel include cardiac toxicity, nervous system toxicity, muscle and joint pain, gastrointestinal reactions and hematological toxicity (1), whereas bowel obstruction is extremely rare. The present study presented for the first time, to the best of our knowledge, a case of paralytic ileus associated with nab-paclitaxel, which was eliminated following active treatments.
The underlying mechanisms for intestinal obstruction caused by nab-paclitaxel remain to be elucidated. According to previous results from several clinical trials, the incidence of neuropathy of nab-paclitaxel containing regimen ranged between 2.9 and 17% (4, 15) , however, all of the neuropathy occurred in peripheral nerve, with no report of autonomic nerve involvement. The present study hypothesized that autonomic nervous system toxicity of nab-paclitaxel may be a probable contributing factor in this case. Additionally, the addition of methycobal to conventional treatment (16, 17) , which possesses trophic action of nerve, further ameliorated the symptoms. The preventive usage of methycobal may be a practical method to reduce the incidence of neuropathy caused by nab-paclitaxel, however, this hypothesis requires further confirmation in clinical practice and clinical trials.
In conclusion, nab-paclitaxel is a novel chemotherapy drug, for which the adverse effects remain to be fully understood. The present study reported for the first time, to the best of our knowledge, that nab-paclitaxel may lead to acute intestinal obstruction in certain cases, and that the obstruction may be induced by nab-paclitaxel-associated autonomic nervous system toxicity. Enough attention to the autonomic nervous toxicity, beside peripheral nervous toxicity, is required in patients using this novel drug.
